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Background: Improved early survival has lead many centers to prefer Norwood procedure with a Sano shunt over modified Blalock-Taussig (BT) 
shunt. The objective of this study was to compare the histopathological changes in HLHS right ventricles (RV) (post-transplant or post-mortem) of 
patients undergoing Sano and BT shunts and correlate it to echo findings.
Methods: Trichrome-stained sections of RV were analyzed using a digital automated imaging tool to measure fibrisos, scar and component layer 
thickness. Hematoxylin-Eosin stained section of RV were analyzed and scored for myocyte hypertrophy, fibrosis, vascularity and fiber orientation. 
Velocity Vector Imaging (VVI) was performed on echo images obtained immediately before transplant or death. Comparisons were made between 
Sano and BT shunt cohorts.
Results: Total of 14 specimens {7 Sano (3 post transplant) and 7 BT shunt (4 post transplant)} were studied. Median age at transplant/death 
of Sano and BT shunt cohorts were 11 (2-41)months and 8 (2-200) months respectively. Mean RV ejection fraction in the Sano and BT shunt 
cohorts were 37±14% and 39±13% respectively. All Sano specimens had a scar at ventriculotomy site with a mean scar area of 6.1±3.3 cm2. There 
was no relationship between scar size and age. The area of scar was significantly thinner (1.6±0.6mm) than the remote RV wall (5.8 ±0.8mm) 
(p <0.0002). Compared to remote RV wall, myocardium surrounding scar showed increased fibrosis (34±16% vs. 28±14%, p= 0.04). There was 
excellent correlation between echo derived RV mass Z-score and total wall thickness (r2 = 0.9). In the Sano cohort, the anterior segment in short 
axis and basal free wall segment in long axis (area of scar) showed significantly reduced velocity, strain and strain rate compared to corresponding 
contralateral segment (p <0.0001 for all). No significant regional hypokinesia or scarring was seen in the BT shunt cohort.
Conclusions: This is the first study to show the histopathological proof of ventriculotomy associated RV myocardial scar and myocardial thinning 
resulting in reduced myocardial deformation following Norwood with Sano shunt. The scar did not regress with time and fibrosis extendeds in to the 
surrounding myocardium.
